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for the 

Air Materiel Command, Amy Air Forces 
EEffiLIMINARY RESULTS CF AN ALTITDEE-WIiro-TUMHEL INYESTIOAIION 
OF A TG-IOOA GAS TURBIKE-ESOEELEEE ENGINE 
IT - OOMEBESSOR AND TURBINE EERPOEMANCE CHAEACTEBISTICS 
By Levis E. Nalloer and Martin. J. Ssiarl 


SIMMABY 

As p£urt of an Inrestlgatlon of the performance and operational 
oharaoteristioB of the T6-100A gas turhine-propeller engine, con- 
ducted in the Cleveland altitude wind tunnel, the performance char- 
acteristics of the compressor and the turbine were obtained. The 
data presented were obtained at a compressor- inlet ram-pmssure 
ratio of 1.00 for altitudes from 5000 to 35,000 feet, engine speeds 
from 8000 to 13,000 rpn, and turbine-inlet temperatures from 1400® 
to 2100 ° E. 

The highest oompeessor pressure ratio obtained was 6.15 at a 
corrected air flow of 23.7 pounds per second and a corrected 
turbine-inlet temperature of 2475° E. Peak adiabatic compressor 
efficiencies of about 77 percent were obtained near the value of 
corrected air flow corresponding to a corrected engine speed of 
13,000 rpm. This maximum efficiency may be somewhat low, however, 
because of dirt accumulations on the ccmpressor blades. 

A maximum adiabatic turbine oCflclency of 81.5 percent was 
obtained at rated engine *speed for all altitudes and turbine- 
inlet temperatxxres investigated. 


INTEOIOCTION 

An investigation of the performance and operational charac- 
teristics of a TG-IOOA gas turbine-propeller engine has been 
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conducted In. the Cleveland altitude vind tunnel at the request of 
the Am 7 Air Forces, Air Materiel Command. Ehgine perfoimance 
characteristics, ■windmilling charactezdstlcs, and pressure and tem- 
perat\n?e distributions throughout the engine are presented in ref- 
erences 1, 2, and 3, respectively. 

The performance of the compressor and the turbine are of 
peu7tlcular significance because very little altitude data have 
been obtained on these component parts in a gas turbine-propeller 
engine. Data vere obtained at a compressor- inlet ram-pressure 
ratio of 1.00 at altitudes from 5000 to 35,000 feet, engine speeds 
from 8000 to 13,000 rpm, emd turbine-inlet tempeiatures from 
1400° to 2100° E. The compressor performance is presented as a 
function of corrected engine air flow and corrected turbine- inlet 
temperatxire . The turbine performance is presented as a fxmctlon 
of corrected turbine speed and corrected turbine- inlet temperature. 


DESCEIPTION OF COMERBSSOE AMD TUEBIKK 

A general description of the TG-IOOA gas turbine-propeller 
engine ftrifl the Installation is given in reference 1. A detailed 
description of the ocmpressor and turbine assemblies is given in 
the following sections. 


Compressor 

The TG-lOQA engine is equipped -with a 14-stage axial-flow 
confessor, ■which has a sea- level air-flow rating of about 
21 pounds per secofod at an engine speed of 13,000 rpm. The com- 
pr^ssor rotor, shown in figure 1, consists of 14 wheels shrunk on 
a hollow shaft. The compressor bleides are dovetailed into the 

g 

rator wheels. The blade-tip diameter of the rotor is Inches 

emd the over-all length is 25 inches. The hub-to-tlp diameter 
ratio at the first rotor s^tage is 0.73 and. increases to 0.88 at 
the fourteenth rotor stage. A balance pressure is applied to the 
forward end of the rotor by air bled from the fifth steige of the 
compressor. This air leaks out through two labyrinth seals into 
the ocmupressor air passage aft of the inlet guide ■Tanes. Another 
labyrinth seal is located at the aft end of the rotor. Air 
leaking through this seal is used to cool the forward face of the 
turbine ■wheel. 
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The stator stages oonsist of half rings into which the stator 
blades are dovetailed (fig. 2). These half rings, assembled around 
the rotor with spacers and clamping bolts, compose the oompressor 
stator assembly. 

Air enters the compreesor through an annular inlet, which is 
divided into six equal segments by radial support stiruts. The flow 
area of the compressor inlet (station 2, fig. 3) is approximately 
95 sqiiare inches. A single row of guide vanes turns the air in 
the direction of rotation of the rotor. Air is discharged from the 
compressor through two rows of straightening vanes into an annular 
passage. 


Turbine Assembly 

The TG-IOOA engine has a single-stage turbine that delivers 
about 5000 horsepower at standard sea- level conditions and an 
engine speed of 13,000 rpm. Eie turbine (fig. 4) has a solid 
steel dish that tapers in thickness from 3.70 inches at the hub 
to 0.57 inch at the thinnest section near the rim. The tiirbine 
blades, which are welded to the wheel rim, are 1.6 inches in 
length. The blade chord tapers from 1.0 inch at the root to 
0.75 inch at the tip. The blade forgings are so designed that the 
rectangular tips in the assembled wheel form the turbine shroud 
ring. The over-all diameter of the wheel including the shroud 
riig is 28 inches. The turbine clearances aoce shown in the detail 
of figure 3 . 

The turbine nozzle (fig. 5), which consists of 36 equally 
spaced hollow steel VEmes, has an actual flow area of about 
25 sqviare inches and an esqpanslon ratio of 1.065. The vanes are 
welded to inner and outer shroud rings. A portion of the air 
that enters the combustion chambers firot flows through the 
hollow vanes to provide cooling. 

Gases discharged from the turbine enter an annular exhaust 
cone having an area of about 154 square inches at the location 
of the turbine-outlet instrumentation (station 6, fig. 3). The 
inner cone is supported by £o\xc struts by a series of mwtl 1 
angle braces extending aloig the entire length of the inner cons. 
In the wind-tunnel investi^tlon, a straight tail pipe 14 inches 
in diameter and 96 inches loxig was used. 
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INSTElMEEElTAriON 

A oomplete description of the Instrumentation throughout the 
installation Is given In reference 1. A review of the Instrumenta- 
tion rec^ulred to determine the compressor and turbine character- 
istics Is presented herein. 

The annular ccanpressor Inlet was divided Into six equal seg- 
ments 1>7 the radial support struts, which foxm peorb of the AnginA 
structure. Installed In each alternate segment were five total- 
pressure tubes, two Iron- cons tentan thermocouples, two static- 
pressure probes, and a statlc-pressiire wall orifice on the inner 
and outer walls of the annulus. The remaining three segments had 
only static-pressure wall orifices Installed on the outer walls. 
(See fig. 6.) Installed at the compressor outlet were ninA total- 
pressure tubes, six Iron- constantein thermocouples, two static- 
pressure probes, and five static-pressure wall orifices (fig. 7). 

The turbine In l et was instrumented with five total-pressure 
tubes emd five static-pressure wall orifices. Three of the total- 
pressure tubes were located 120° apart. One of the areas Included 
by a single binmer transition section had two additional total- 
pressure tubes Installed 10° on each side of the center tube 
(fig. 8). The turbine outlet, or exhaust- cone Inlet, was instru- 
mented with three rakes, 120° apart, each containing three total- 
pressure tubes. A static-pressure wall orifice was installed on 
the outer wall In the plane of each rake. Three wafer static 
tubes were installed at various immersions emd were rotated 20° 
from each of the total-pressure rakes. A chromel-alumel thermo- 
couple was Installed approximately In line with the center of each 
of the nine combustion chambers to Indicate combustion-chamber 
ignition and unbalance (fig. 9). 

Sxhaust-gas temperatttres were measured with six chromel-alumel 
thermocouples at the tail-pip)e-no 2 zle outlet (fig. 10). 


iSOCEDURB 

Data were obtained at a compressor- Inlet ram-pressure ratio 
of 1.00, pressure altitudes from 5000 to 35,000 feet, engine 
speeds from 8000 to 13,000 rpao.- Ambient temperaturos were main- 
tained at approximately NACA standard altitude conditions. The 
engine power was varied to give turbine-inlet temperotures ranging 
from 14000 to 2100° E. 
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Pressures were measvired tlsrougbout the engine on. vater, allca- 
zinBf and mercury manometers and vere photograi^ioally recorded. 
Tmnperatrires vere measured and recorded hy self-halanclng potenti- 
ometers. Engine emd tvinnel operating conditions vere Indicated hy 
gages on the ftTlg^^nA control panel and vere photographically 
recorded. 


SIMBOIS 

The folloving synhols are used in. this repoxrt: 

A area, square feet 

a speed of sound in air, feet per second 

D compressor tip diameter, feet 

g acceleration due to gravity, feet per second per second 

ghp horsepover loss in high-speed reduction gear 
H enthalpy, Btu per pound 

adiahatlc enthalpy change, Btu per pound 
j mechanical eq^uivalent of heat, foot-pounds per Btu 

K, constants 

Mq compressor Mach numher 

E engine speed, rpm 

n number of • compressor stages 

F total pressure, pounds per square foot absolute 

p static pressure, pounds per square foot absolute 

B gas constant, foot-pounds per pound 

shp shaft horsepover measincred at torquemeter 

T total temperature, ^ 

Tj_. indicated ten^srature, °B 
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U ocaupressor tip speed, feet per second 

air flow, poun d s per second 
Wf fuel flow, pounds per hour 

Wg gas flow, pounds per second 

a theiTHooouple Impact-recovery factor, 0.85 

y ratio of specific heats 

S ratio of compressor- inlet absolute total pressure to static 

pressure of NACA standard atmosphere at sea level 

85 ratio of turbine-inlet absolute total pressure to static 
pressure of NACA standard atmosphere at sea level 

9 ratio of compressor- inlet absolute total temperature to 

static temperature of NACA standard atmosphere at sea 
level 

©5 corrected ratio of turbine- inlet absolute total temperature 

to static temperature of NACA standard atmosphere at sea 
level, (75 T5)/(1.40 X 519) 

f average compressor pressure coefficient per stage 

tJq adiabatic compressor efficiency, pei^ent 

tj^ adiabatic turbine efficiency, percent 

Subscripts: 

2 compressor inlet 

3 compressor outlet 

5 turbine inlet 

6 tiarblne outlet 

8 tail-pipe-nozzle outlet 

c compressor 


t 


turbine 
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METHOD OF CALCDLATIOW 

The total temperatures at the ccanpressor Inlet, the oampressor 
outlet, and the tail-pipe-nozzle outlet were calculated from the 
relation 


Ti 

2=1 

(I\ ^ 
Lp/ 


- 2zl 

1 + a 

L(i)^ -J 


As in reference 1, the total enthalpy at the turbine inlet was 
assumed to he equal to the sum of the enthalpy at the tail-pipe- 
nozzle outlet and the drop in enthalpy across the turhine. The 
enthalpy drop across the tiurhine is equivalent to the sum of the 
enthalpy rise across the compressor, the dhaft horsepower measured 
at the torqu^eter, and the nover loss in the high-speed reduction 
cceeuc*. 


Es - He f (Hs - Ha) 


The turhine-inlet total teoairperature was then obtained from 
thermodynamic charts relating enthalpy and ftiel-air ratio to 
temperatinre. 


Air flow through the conqpressor was calculated from measure- 
ments at the compressor inlet hy use of the equation 



Turhine gas flow was assumed equal to 
inlet air flow and the engine fuel flow 


the sum of the compressor- 
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The adlahatlo compreasor efficiency vas obtained, from 



7 ^ vas assumed e^ual to 1.40. 


Ccnpressor Mach xuanber, based on the total temperature of the 
air at the compressor Inlet, vas computed from 


M = JL = « DN 

° eoVrgg Iff 2 

The average compressor pressure coefficient per stage, vhlch 
Is defined as the ratio of the adiabatic vxjrlc per stage to the work 
that vould be reg,ulred to accelerate the air to a velocity eq.ttal to 
the tip speed of the compresaor, vas obtained from 

Zsli 

_ 8 \^SJ 

■ ^ " n ( 7 „ - 1 ) ^^2 

2g ^ 

Adiabatic turbine efficiency vas calculated from 



vhere vas assumed e(^ual to the average ratio of specific heats 
entering and leaving the turbine. Becatise the teoiperature drop 
through the tall pipe vas small and the te mp e r ature measxirements 
v^e more reliable at the tall-plpe-nozzle outlet them at the tur- 
bine outlet, Tg vas replaced by Tg in the turbine-efficiency 
equation. 
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EESUnrS AJ9D DISCUSSION 

Compressor and turbine performance cbaracterlstlcs for the 
range of conditions at vhicdi the TG-IOOA engine ireis operated are 
discussed. Inasmuch as engine perfoxnance vas obtained far a 
relatively small range of confessor-inlet ram-pressure ratios, no 
■eff orf has been made to determine the effect of this parameter on 
the performance of the ocmpressor and the turbine. 


Compressor 

The relation between corrected air flow, compressor Mach 
number, and ooxreoted engine speed is shown, in figuro 11 for alti- 
txides from 5000 to 35,000 feet. The air flows obtained at dif- 
ferent altitudes generalized reasonably well and appear to be a 
function only of compressor Mach number for the range of opeiatlng 
conditions investigated. 

During the operation of a compressor in a gas txnblne- 
propeller engine, the compressor pressure latlo varies with the 
power delivered to the propeller. In order to Increase the power 
delivered to the propeller at a particular engine speed, an 
increase in turbine-inlet temperatxxre is necessary, which in turn 
increases the turbine-inlet pressure. This rise in turbine- inlet 
presstire results in an increase in compressor-outlet pressure and, 
consequently, ccmpressor p3?essure ratio. 

It can be analytically shown that, for conditions at which 
the turbine nozzles are chohed eu3d the corrected air flow is con- 
stant, the ocmpressor pressure ratio is foportional to the square 
root of the corrected turbine-inlet tonperature. Nhen the pres- 
sinre ratio across the turbine nozzle exceeds the critical value 
(about 1.89), the mass flow throu^ the turbine nozzles can be- 
e:^ressed as 


"e 


g Ag ^Bs'JTs 


If the air flow through the engine is assumed equal to the gas flow 
and the correction factors 5 and 6 are applied to this equation, 
the corrected air flow becomes 
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^2 /ts Aa 


As a fiarst-order approximation, the oompressor- outlet total pres- 
sure P3 may he assumed equal to the turbine- inlet total pres- 
sure Pg. The Tariation in .^75 was also assumed to he negligible 
Consequently, at a consteint corrected air flow. 


and because 




The conpressor pressure ratio is plotted in figure 12 against 
the square root of the corrected turbine-inlet temperature for 
constetnt corrocted air flows from 8.8 to 23.7 pounds per second, 
which were obtained at altitudes from 5000 to 35,000 feet. The 
compressor prossttre ratio is shown to increase linearly with the 
square root of the corrected turbine- inlet temperature at a con- 
stant corrected air flow. Jor the lange of conditions investi- 
gated, a maximum compressor pressure xatlo of 6.15 was obtained 
with a corrected air flow of 23.7 pounds per second at a corrected 
ttirbine- inlet temperature of 2475° R. 

The compressor efficiency was determined by plotting the 
actual temperature-rise factor (T3/P2) " ^ against the adiabatic 

temperatm*e-rise factor (P3^2) shown in figure 13. 

A single curve was faired throu^ all the data points. Inasmuch 
as the data scatter did not allow sepeiration of the effects of 
turbine-inlet temperatTxre and, altitude on compressor efficiency 
at a particulcuc* value of oompressor pressure ratio. A cross plot 
of the data from figures 12 and 13 In figure 14 shows the varia- 
tion of compressor efficiency with corrected air flow for constant 
values of corrected turbine- inlet temperatures from 1600° to 
2400° E. Por the raiage of air flows investigated, the compressor 
efficiency was not greatly affected by changes in turbine-inlet 
temperature. A maximum compressor ecfflciency of about 77 percent 
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occtarred at a corrected air flow of approximately 20 pounds per 
second for corrected tvirtine-inlet temperatures from 1800° to 
2200° E. This peak efficiency may be somewhat low because of dirt 
and oil deposits on the stator and rotor blades. 


The campreeeor-performance-charaoteristio curves for the range 
of engine operating conditions investigated were obtained by cross- 
plotting ’the data from fig\n*es 11, 12, and 14 in figure 15. The 
campresBor pressure ratio increased with an increase in corrected 
air flow at constant values cxf corrected turbine- inlet temperature. 
The maximum compressor efficiencies occurred near the value of 
corrected air flow corresponding to a corrected engine speed of 
13,000 rpm. 

The variation of compressor pressure coefficient with corrected 
txarbine-inlet temperature is shown in figure 16 for constant values 
of corrected air flow. The campressor pressure coefficient increased 
with the corrected tiarblne- inlet temperature. A cross plot (fig. 17) 
of the data frcm figure 16 shows the variation of compressor pressure 
coefficient with corrected air flow for constant values of corrected 
turbine-inlet temperature. A mftYiTmrm pressure coefficient of 0.322 
was obtained at a corarected air flow of about 14 pounds per secosod 
and a corrected turbine-inlet temperature of 2000° E. The maximum 
pressure coefficient does not occur at rated engine operating 
conditions . 


Turbine 

Turbine pressure ratio and corrected turbine speed enre plotted 
as functions of corrected txnrbine- inlet temperature in figure 18 for 
constant values of corrected engine speed at altitudes from 5000 to 
35,000 feet. The highest turbine pressarre ratio at which data were 
obtained was 4.65 at a corrected t\n'blne speed of 67 OO rpm and a 
corrected turbine-inlet temperature of 2475° B. A cross plot of 
these data (fig. 19) shows the variation of turbine pressure ratio 
with corrected turbine speed for corrected txarblne-inlet tempera- 
tures from 1600° to 2400° B. The turbine pressure ratio Increased 
with an increase in corrected turbine speed and corrected tiubine- 
Inlet temperature. At a oorreoced ttirbine speed of 6800 rpm, an 
Increase in corrected turbine-inlet temperatm-e from 1600° to 
2400° E raised the t\irblne pressu27e ratio from 3.05 to 4.50- 

The tvirbine efficiencies were obtained by a method simileir to 
that used in determining the compressor efficiencies. The actual 
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temperature-drop factor 1 - (Tq/Tq) Is plotted against the adia- 

yt-1 

*y 

hatic tempeiatxjre-drop factor 1 - (Pg/Pg) In figure 20 for 

altitudes frcm 5000 to 35^000 feet. Lines of constant turhine 
efficiency superimposed on the data show that practically all the 
ttirhlne efficiencies were hetween 76 aind 82 popcent. It Is also 
shown that the turhine efficiencies were not noticeably affected by 
chai]ges In altitude. 

In order to show turbine efficiency as a function of corrected 
turbine speed and to determine the effect of turblne-lnlet tempera- 
ture on turbine efficiency^ the actual and adiabatic temperature- 
drop factors first had to be plotted against the corrected turblne- 
lnlet temperatuz^ for constant values of corrected engine speed, as 
shown In figure 21. A cross plot of the data from figures 18 an/t 21 
In flg\u*e 22 shows the turbine efficiency as a function of cor- 
rected turbine speed. Although the data from figures 18 anil 21 
varied by about 1.5 percent from the cmrve shown in figvire 22, no 
consistent variation of turbine efficiency with turblne-lnlet tem- 
perature was apparent for the range of conditions investigated. 

The faired curve in figitre 22 Indicates a maximum turbine effi- 
ciency of 81.5 percent at corrected turbine speeds from 6200 to 
7400 rpm. This range of corrected turbine speeds Includes Angina 
operation at seated speed for all altitudes an<i turblne-lnlet tem- 
peratures Investigated. 

The variation of turbine pressure ratio with corrected gas 
flow Is shown In figure 23 for altitudes from 5000 to 35,000 feet. 
For practically all the conditions investigated, the corrected gas 
flow was constant, which Indicates that the turbine nozzles were 
choked. A corrected gas flow of about 9 pounds per second was 
obtained for turbine pressure ratios from approximately 2.0 to 4.65. 


SmMAEr OF RESULTS 

CompressQr and turbine pezformance characteristics were 
obtained as pazis of an investigation of a TG-lOQA gas turbine- 
propeller e ngine in the Cleveland altitude wind tunnel. Lata were 
obtained at altitudes from 5000 to 35,000 feet, engine speeds from 
8000 to 13,000 rpm, turblne-lnlet temperatures from 1400® to 
2100® B, and a compressor- Inlet ram-pressure ratio of 1.00. The 
follow!^ resiilts were obtained: 
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1. ?or the range of operating conditions Investigated, a meuc- 
Imum compressor pz^ssure ratio of 6.15 vas obtained at a corrected 
air flov of 23.7 povinds per second and a corrected turbine- Inlet 
temperature of 2475° E. 

2. Peak adiabatic compressor efficiencies of about 77 percent 
were obtained neeor the value of corrected air flow corresponding 
to a corrected engine speed of 13,000 rpm. This value of irwiriTimin 
efflclenc3r ma? be scmiewhat low, however, because of dirt accumula- 
tion on the compressor blades. 

3. A maximum compressor pressure coefficient of 0.322 was 
obtained at a corrected air flow of about 14 poxmds per second and 
a corrected turbine-inlet temperature of 2000° B. The peak com- 
pressor pressure coefficient did not occur at rated engine operating 
conditions. 

4. A maximum adiabatic turbine efficiency of 81.5 percmt was 
obtained at rated engine speed for all altitudes and turbine-inlet 
temperatiores investigated. 
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Elgxire 1. - Compressor rotor of TG-IOOA gas turbine -propeller engine. 

Figure 2. - Sixth-stage stator ring from compressor of TG-IOOA gas 
turbine-propeller engine. 

Figure 3. - Side Tlew of TG-IOOA engine showing location of meas- 
uring stations . 

Figure 4. - Turbine wheel used in TG-IOOA gas turbine-propeller engine. 

Figure 5. - Turbine nozzle of TG-IOOA gas turbine-propeller engine. 

(a) Front view. 

(b) Eear view. 

Figure 6. - Location of instrumentation at compressor inlet, look- 
ing aft, station 2. 

Figure J. - Location of instrumentation at compressor outlet, look- 
ing aft, station 3. 

Figure 8. - Location of InstzTimentation at turbine inlet, looking 
aft, station 5. 

Figure 9. - Location of Instrimientatlon at turbine outlet, looki33g 
eift, station 6. 

Figxrre 10. - Detail sketch of tail-pipe-outlet rake, station 8. 

Figure 11. - Yeiriation of corrected air flow with campressor Mach 
number anfl corrected engine speed. Compressor-inlet ram- 
pressure ratio, 1.00. 

Figure 12. - Variation of compressor pressure ratio with square 
root of corrected turbine-inlet temperature. Compressor- inlet 
zam- pressure ratio, 1.00. 

Figure 13. - Relation between actual and adiabatic temperatxare- 
rise factors. Compressor- inlet ram-pressure ratio, 1.00. 

Figure 14. - Variation of adiabatic campressor efficiency with 
corrected air flow. Compressor- inlet ram-pressure ratio, 1.00. 
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rigio*e 15. - Oomprossor-performanoe-charaoterlstlo curves for 
operating range of TG-IOOA gas tvirbine-propeller engine. 
Compressor-inlet ram-pressio'e ratio , 1.00. 

Flgiare 16. - Tarlation of compressor preseure coefficient with 
corrected tiirblne-lnlet temperatvire. C<»npressor- inlet Mach 
number^ 1.00. 

Figure 17. - Variation of oampressor preseure coefficient with 
corrected air flow. Oomiaressor- inlet ram-preeeui*e ratio, 1.00. 

Figure 18. - Variation of corrected turbine speed and tiirbine- 
preseure ratio with corrected turbine-inlet temperature. 
Ocanpressor- inlet ram-pressure ratio, 1.00. 

Figure 19. - Variation of turbine pressure ratio with corrected 
turbine speed. Compressor-inlet ram-pressiire ratio, 1.00. 

Figure 20. - Belation between actual and adiabatic temperature- 
drop factors. Compressor- inlet ram-paressure ratio, 1.00. 

Figure 21. - Variation of aotoial and adiabatic temperature-drop 
factors with corrected turbine- inlet temperature. Compressor- 
inlet ram-pressirre ratio, 1.00. 

Figure 22. - Variation of adiabatic turbine ^flciencjr with cor- 
rected tirblne speed. Compressor-inlet ram-pressure ratio, 1.00. 

Figure 23. - Variation of turbine pressure ratio with corrected 
gas flow. Confessor- inlet x«m-pressure ratio, 1.00. 
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1 ling-duct inlet (fig. 5) 

2 Compressor inlet 

3 Compressor outlet 

4 Compressor elbow 

5 Turbine inlet 

6 Turbine outlet 
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turbine nozzle' 
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Figure 3. - Side view of TQ-IOOA engine showing location of measuring stations. 
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Figure II* ^ Variation of corrected air flow with coTipressor Mach number and corre 

Compressor-in I et ram-pressure ratio, LOO. 
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Adiabatlo tenperature-*rise factor, (P^Pg) ^ - 1 

Figure 13. - Relation between actual and adiabatic temperatu re-r i se 
factors. Compressor-inlet ram-pressure ratio, 1.00. 


rro 








Compressor pressure ratio, ^3/^2 



NACA 

















Compressor pressure ooefflolent 


/ 


35 


NACA RM NO. E7J20 



Figure 16. - Variation of compressor pressure coefficient with corrected 
turbine-inlet temperature. Compressor-inlet Mach number^ f.OO. 
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Figure 17. - Variation of compressor pressure coefficient with corrected air flow. Compressor-Inlet 

ram-pressure ratio, 1.00. 
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Figure 18. - Variation of corrected turbine speed and turbine pressure 
ratio with corrected turbine-inlet temperature. Compressor-i n I et 
ram-pressure ratio^ 1.00. 
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Figure 20. — Relation between actual and adiabatic temperatu re— d rop 
factors. Compressor— in I et ram-pressure ratio, 1.00. 
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Corrected turbine-inlet temperature » ^ 

Figure 21- - Variation of actjai and adiabatic temperatu re~drop factors 
with corrected turbine— i n I et temperature. Compressor— I n I et ram- 
pressure ratio, l.OO* 
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Figure 22. - Variation of adiabatic turbine efficiency with corrected turbine speed. Compressor- 

Inlet ram-pressure ratio, LOO. 
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Comp resso r- I n 1 et ram-pressure ratio, 1.00. 
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